Abstract. In this paper, the internal high frequency samples of stock index futures are taken as the research object, and the statistical characteristics of the high frequency data in the stock index futures are studied. After determining the stable data, the eGARCH model is used to test the asymmetry of the volatility in the stock index futures. The model parameter estimation results show that all the selected three samples have asymmetry, and the impact of the conditional variance of stock index futures is very strong. The futures market has been greatly shocked, and it will be difficult to disappear in the short term.
Introduction
Volatility generally refers to a disturbance that deviates from the mean value with time and is a measure of the uncertainty and risk of the underlying assets. Therefore, volatility is generally used to measure the volatility of the underlying assets or the rate of return on investment. In 1982, Engle [1] proposed autoregressive conditional heteroscedasticity (ARCH) model, which provides a framework for the research of volatility. Bollerslev (1986) [2] modifies the ARCH type, adding the moving average term of conditional heteroscedasticity in ARCH, and puts forward the GARCH type. In order to study the asymmetry of volatility, Nelson (1991) [3] proposed an eGARCH model. Gao Wei (2015) [4] uses GARCH model to study the overnight interest rate volatility of financial market Shibor. It is found that there is a significant asymmetric effect in the distribution of Shibor overnight sequence under the GARCH family model fitting. Besides the EGARCH model, the GARCH family model can eliminate the ARCH effect of financial product sequence better. In the past research, volatility is generally asymmetric. Therefore, we use eGARCH model to study the asymmetry of intraday volatility in Shanghai and Shenzhen 300 stock index futures.
Methodology
In order to reflect the asymmetry of financial market volatility, Nelson (1991) [1] proposed an exponential GARCH (eGARCH model). The model can be expressed as:
Where, { }, i = 1,2, ⋯ m, { }, j = 1,2, ⋯ s . are model coefficient, Function g(•) satisfied E −1 (g( )) = 0 .The use of a piecewise function can be expressed as:
Shanghai and Shenzhen 300 stock index futures as the research samples. For the sake of generality, three high-frequency data samples of trading days were selected as the research objects. The stock index futures trading data of two consecutive samples by the CSI 300 stock index futures contract IF1207 and IF1208 from July 2, 2012 to July 2012 3 and February 19, 2013. In order to deal with the same transaction at the same time at the same time, a continuous futures contract is constructed according to the most active volume of the transaction volume and the month. The reason for this selection is to take into account the continuity of the stock index futures trading day in July, and the holiday effect has the least effect on the intraday volatility. All the data come from the China Financial Futures Exchange. Suppose p t is the CSI 300 index futures price at time t, the return fluctuation can be defined as follows: r t = 100 * (lnp t − lnp t−1 ) Remark: The result is the data of return Multiply 100. It can be seen that the Shanghai and Shenzhen 300 stock index futures intraday high frequency data sampling days observation sample number of about 32400, data preprocessing within days after the effective observation samples at around 30000, indicating that the effective price of observation samples recorded high rate, high liquidity, require higher sampling frequency to record price information. It is found that data preprocessing has no effect on the mean and variance of the observed samples. The mean value is zero and the variance is 0.01. The influence of sample skewness and kurtosis pretreatment is large, and the skewness and kurtosis of the observed samples decrease obviously. We focus the research on the observed samples. It can be seen from the sample statistics that although the skewness of the processed samples is small, most of them are positive, and the distribution of their returns is not completely symmetrical, which may reflect the leverage of highfrequency financial assets, which needs further verification. The kurtosis of the observed samples is less than 3, which indicates that the observed samples do not have the peak tailing, and we think it is related to the sampling frequency. The following picture shows the distribution characteristics of the daily return on the Shanghai and Shenzhen 300 stock index futures: 
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From the over charts, we can see that the Shanghai and Shenzhen 300 stock index futures intraday return rate fluctuates basically symmetrical, and the volatility range of high frequency intraday volatility is narrow, but the abnormal value is more. There is no obvious intraday characteristics, but there is a certain volatility aggregation phenomenon. This shows that the Shanghai and Shenzhen 300 stock index futures have a very strong liquidity and a greater risk.
Due to the high order GARCH model leads to excessive GARCH and ARCH coefficients, the model is unstable. Therefore, we establish the eGARCH (1, 1) model to fit the residual model. The following table is the best result of the GARCH model which is established by using the rugarch package in the R language: According to the coefficient estimation results of the eGARCH model, the coefficient garmmy is not zero, which indicates that the Shanghai and Shenzhen 300 stock index futures have a strong asymmetry. The estimation of model coefficients shows that the values of the coefficients and the values of the model variance equations are all less than 1, and the alpha + beta <1, which indicates that the eGARCH models established are stable convergent. The sum of alpha and beta is very close to 1, indicating that the impact of the conditional variance of stock index futures is very strong. The futures market has been greatly shocked, and it will be difficult to disappear in the short term. The volatility of the impact will be sustained in a certain period of time.
Conclusion
In this paper, the eGARCH model is used to test the asymmetry of HF 300 stock index futures in the day of high frequency return. The results show that: 1). The CSI 300 stock index futures have a strong asymmetry; 2). The eGARCH model can describe the dynamic volatility process of stock index futures in a better way.
3). The impact of the conditional variance of stock index futures is very strong.
